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(54) Control apparatus for an engine test stand 



(57) A test-stand control apparatus permits the measurement of dynamic characteristic curves in a 
reproducible manner on a stationary test stand. The apparatus includes an engine rotational speed 
setter 105-122 a throttle valve setter 5-22 and/or a torque setter (not shown). A clock generator 3 
delivers a clock pulse sequence divided by reducer stage 1 at a rate set by an operator. The output of 
stage 1 acts upon address counters 5, 105 which count off an address line. Address stores 8, 108 
connected to the address counters 5, 105 comprise digital setting values for indicating a characteristic 
curve. The values called up from the address stores 8, 108 act upon D/A converters 11, 111 whose 
output signals represent the nominal signals for the rotational speed figure and the throttle valve 
figures respectively. Recorder 58 records the set values and the braking moment of the engine 51 . 



IE 



I 1 * 

i 12H 



53 53 54 





/ ..... 






I 





57. 



"4 ^TE ji "! ^ 

rr^r 1 1 ~r J \ 



59 



— CJ 



X 



7r 



104 



3$-T 



109 



^62 
H32 



131 



1£ 121 112 



110, 



106 



L 1 



K122 



r — r 



--105 



Fig.1 ~vfc 



The drawings originally filed were informal and the print here reproduced is taken from later filed formal copies. 
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SPECIFICATION 

Test-stand control apparatus for an engine 
test stand 



This invention relates to a test-stand control 
apparatus for investigating dynamic processes 
on a stationary engine test stand having a 
setting stage for a rotational speed setter, a 
10 th ottfe valve setter and/or a torque setter 

It is not possible to test dynam.c processes 
on a stationary engine test stand completely 
since the crankshaft is directly connected to a 
brake wrthout inert masses and dynam.c 
! 5 members being interposed as in normal, oper- 
Ttfon. On the other hand, investigation on a 
rolle-type test stand is very costly. 

The object of the invention is to provide a 
test stand control apparatus which pernmts the 
20 measurement of dynamic characteristic . curves 
on a stationary test stand in a reproducble 

m This e object is attained according to the 
invention by test stand control apparatus 

25 ^a doTgenerator which delivers a clock 

P t,VrXcer e stage which can be set by a 
plurality of tens digits to generate an address 
30 counting pulse squence by pulse d.v.s.on of 
the clock pulse sequence; 

c) an address counter acted upon by the 
address counting pulse sequence . acts upon 
an address counter to count off an address 

35 ""S an address store connected to the ad- 
dress counter and having digital setting values 
for indicating a characteristic curve in at least 
one address line; and . . . vf . Xlies 

40 e) a D/A converter actuated by the values 
caned up from the address store act upon the 
ou put signal which represents the nominal 
sianal for the rotational speed figure, the 
throttle valve figure and/or the torque figure. 
45 Vie invention differs from the state of the 
45 art in a manner which is not obvious . .n that 
♦wo «.«ina and the adjustment of the test- 
Sand parlmeters are predetermined by d gita. 
counting values and storage values^ Jhet.me 
«?n scale and also the interval for the change 
values can be adjusted as desired ins.de a 
wide range, so that the characteristic curves 
can be traversed in different ways. Character- 
Sc curves of any desired shape can be , ke£ 
55 available for reproducing operating states. In 
nart cular. operating character.stic curves of 
Sn engine obtained on a roller-type test stand 
can be reproduced on a stationary test stand 
and in thTconnexion changes in the operat- 
ic fnc i behaviour can be studied. Spec.fic mea- 
60 suremem cycles on a stationary test stand can 

^^K^SS different characte ; is«c 
curves which are stored in an address store. 
65 fhe invention provides that a change-over 



stage is provided for the address store in 
order to select different address l.nes. Three , 
S ts can be allocated to the change-over stage, 
so that altogether 8 address l.nes can be 
7n selected inside the address store. Each ad- 
70 arlss tine comprises 256 addresses or mem- 

0 ! locations. This ensures a high resolution 
In order that a plurality of address lines or 

characteristic curves can be stored and called 
75 up the intention provides that a cjjyjover 
stage is provided for the address store in 
order to select different address hnes. 

In order that the character.stic curves can 
be traversed in different direction^ the inven- 
80 tion provides that a direction-changing stage 
!s provided for setting the count.ng d.rect.on 
of the address counter. 

In addition, the invention provides that the 
address counting pulse sequence generator 
85 comprising the clock generator and the setta- 
ble reducer stages is present s ngly or piura.iy 
for the rotational speed control circuit the 
throttle valve control circuit and/or the torque 

90 C Tn r o^atthe adjustment range can be 
changed at will, the invention provides that an 
Saf value setting stage and a final value 
«>ttina stage are associated with the D/A 
Teener In this way the character.stic curves 

QB can be spread at will- . . j 

for the throttle valve setting it is arranged 
that he nominal signal for the *£* > va to 
««ttPr acts upon a comparator stage in which 
SS signal for the throttle valve setter ,s 
100 compared with the nominal value. 
100 C To P r the rotational speed setting, the inven- 
tion provides that the nominal signal for the 
rotational speed setter is supplied to a rota- 
tional speed regulating circuit. 
1 05 In order to measure torque characteristic 
curves and in order to load the eng.ne .with 
constant torque the invention provides that 
the torque control circuit comprises an ad- 
dress counting pulse sequence generator, a 
HO P^orrnce gra'ph store, a D/AconvaJ a 
comparator circuit and a hmiter stage, the 
ouwut signal of which controls a setting am- 
pS for the throttle valve adjustment and 
the actual signal of the torque is fed on a line 
1 1 5 back to the comparator. 

2S ^ n%"rovides V • ™ 
va ue setting stage and a max,™nv v ^ er 

Sed valuelening stage for rotational speed 

1 25 setting, throttle valve sett.ng and/or torque is 
p3ed together with a change-over switch 

" Embodiments of the invention are explained 
below with reference to the accompanying 
1 30 drawings, in which: 
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Figure 1 shows a test-stand control appara- 
tus according to the invention, and 

Figure 2 shows an embodiment of the in- 
vention for reproducing torque characteristic 
5 curves. 

The stationary engine test stand receives an 
interna! combustion engine 51, of which are 
shown an induction port 52 with a throttle 
valve 53 and the crankshaft or output shaft 
10 54. The output shaft 54 is connected to a 
brake 55 which can be acted upon with a 
specific braking moment by way of a shifting 
stage 56. A rotational speed measuring 
means 57 measures the rotational speed of 
1 5 the output shaft 54. A sensor 19 emits values 
for setting the throttle valve 53. The measure- 
ment values for setting the throttle valve, the 
rotational speed and the braking moment are 
held in a recording apparatus 58. 
20 As shown in Fig. 1 the test-stand control 
apparatus comprises circuits for the throttle 
valve setting. An address counting pulse se- 
quence generator 101 comprises a reducer 
stage 1 with three tens digits, a setting circuit 
25 2 for setting the reducer stage to the desired 
reduction factor or summoning value and a 
clock generator 3, whose clock pulses, which 
are emitted in a constant sequence, are div- 
ided in the reducer stage 1 . The divided clock 
30 pulses at the output of the reducer stage 
reach an address counter 5 as an address 
counting pulse sequence by way of a line 4. 
The counting state of the address counter 5 is 
transmitted by the pulses to the line 4, so that 
35 an address line is continuously counted off. In 
the embodiment illustrated one address line 
comprises 256 addresses. A switch 6 is used 
for connecting an operating period of the test- 
stand control apparatus. A settable change- 
40 over stage 7 establishes the connexion and 
counting direction of the address counter 5. 
In this way, therefore; the direction in which 
the address line is traversed is predetermined. 
Downstream of the address counter 5 there 
45 is connected an address store 8, the store 
addresses of which are called up in each case 
through the value indicated in the address 
counter 5. The address store 8 can contain 
memory locations in a plurality of address 
50 lines each of which represents a plurality of 
characteristic curves. A characteristic-curve 
change-over switch 9 is used to the character- 
istic curve change-over switch 9 as a whole 
form a performance graph store 102. 
55 The output signals of the said performance 
graph store are converted in a D/A converter 
1 1 into an analog signal which on the line 1 2 
represents the nominal value for the throttle 
valve setting. Setting potentiometers 1 3 and 
60 14 cooperate with the D/A converter 1 1 . The 
initial value for the throttle valve setting can 
be fixed with the. setting potentiometer 1 3, 
and the final value of the throttle valve setting 
can be fixed with the setting potentiometer 
65 14. These setting potentiometers affect the 
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D/A converter in such a way that the range of 
the characteristic curve is distributed between 
the setting values. In this way a spreading or 
extension of the characteristic curve is pos- 
70 sible. The line 1 2 contains a change-over 

switch 21, by means of which the line 12 can 
be connected to the D/A converter on the one 
hand and to a setting stage 22 on the other 
hand. A fixed value for the throttle valve 
75 setting can be set in the setting stage 22. 

The nominal value on the line 1 2 acts upon 
a comparator stage 1 5. The difference signal 
of the comparator 1 5 is amplified in an ampli- 
fier 20 and is passed on by way of an output 
80 line 1 7 to a throttle valve setter 1 8 in order to 
set the throttle valve 53 of the engine 51 . 
The actual value of the setting of the throttle 
valve 53 is detected by a sensor 1 9 and is fed 
back to the comparator 15. A complete con- 
85 trol loop is thus available for the throttle valve 
setting. The respective setting of the throttle 
valve is passed oh as an actual signal on the 
line 59 to the recording apparatus 58. 
The rotational speed setter is largely de- 
90 signed in the same way, so that the individual 
modules are indicated in each case by refer- 
ence numerals increased by 100. The address 
counting pulse sequence generator 101 
makes available on the line 1 04 the address 
95 counting pulse sequence for the rotational 
speed setter as well. This address counting 
pulse sequence actuates an address counter 
1 05. The latter is in turn connected to the 
change-over stage 7, so that the rotational 

100 speed setter is controlled parallel to the throt- 
tle valve setter by way of the switch 6 and the 
change-over stage 7. The output signals of 
the address counter act upon an address store 
108 which is connected to a characteristic 

105 curve change-over switch 109. On the line 

110 the digital performance graph signals are 
fed into a D/A converter 111. The output line 
112 comprises a change-over switch 121 
which makes possible a change over to a 

1 1 0 setting stage 1 22 by means of which the 
rotational speed can be set to a fixed value. 
Setting potentiometers 113 and 1 1 4 permit a 
change in the inclination of the characteristic 
curve. 

115 The rotational speed signals on the line 131 
reach, by way of a buffer stage 130, a 
comparator 132 which compares the nominal 
signal on the line 131 with the actual signal 
of the rotational speed measuring device 57, 

120 which is present on the line 60. Depending 
upon the comparison a control signal is em- 
itted on the line 62 for the switching stage 56 
in order to set the braking moment inside the 
brake 55. The setting value of the switching 

125 stage 56 is applied to the recording apparatus 
58 by way of the line 61. 

In the address stores 8 and 108 character- 
istic curves are input in each case for the 
throttle valve setting and the rotational speed 

1 30 respectively. The characteristic curves are div- 
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ided into 256 steps timew.se With a resolu- 
tion of 256 stages a setting of the throttle 
valve or the rotational speed can be associ- 
ated digitally with each step, so that any 
5 curves of the throttle valve position or the 
rotational speed setting can be traversed in 
256 time steps. In this way any operating 
conditions of the engine can be simulated in a 
reproducible manner on a stationary test 
10 stand, these curves can be determined on a 
roller-type test stand for example. Standar- 
dized test cycles are also possible. The mea- 
surement values are recorded in the recording 
apparatus 58 in each case. In this way 
1 5 changes in the behaviour of the engine can be 
1 5 determined. In particular the effects of structu- 
ral changes and changes in other setting 
magnitudes of the engine can be determined. 
The reducer stage 1 permits the time scale 
20 to be extended or shortened, so that the 
individual characteristic curves can be tra- 
versed in a predetermined time. If the reducer 
1 embraces three tens units, the time scale 
can be varied within a range between 1 and 
25 1000. The setting potentiometers 13 and J£ 
or 1 1 3 and 1 14 respectively permit the initial 
and end points of each characteristic curve to 
be determined. This allows the characteristic 
curves to be extended or spread. The change- 
30 over stage 7 or 107 respectively makes it 
Possible to traverse the stored characteristic 
curves forwards or backwards .. It is possible 
of course, to traverse a characteristic curve in 
an increasing and in a decreasing direction in 
35 mu ual succession. It is also possible to fix in 
each case the throttle valve setting or the 
rotational speed value in a setting stage 22 or 
1 22 respectively and to determine in eacn 
case the change in the engine behaviour in 
40 particular the torque curve, as intended by the 
variation in the other engine size. 

In accordance with a further embodiment of 
the invention according to Fig. 2 it is^a so 
possible to pre-set the torque. This crcuit 
45 comprises the address counter pu se ^nc 
generator 101 according to Fig. 1. a perform- 
ance graph store 102 and a 0/ A converter 
1 1 1 The performance graph store 1 vz is 
controlled by a switch. 6 by way of a change- 
50 over.stage 7. The output signal of the D/A 
converter 21 1 is an analog signal for the 
torque. This acts upon a comparator 21 5 to 
which is added on a line 41 the actual value 
of the torque determined in the shifting stage 
55 56. The difference signal formed in the com- 
parator 21 5 is added to an amplifier 20 for 
the throttle valve setter 1 8 by way of a I. miter 
40 The limiter 40 cooperates with setting 
potentiometers 131 and 141 which fix the 
60 final values of the throttle valve setting. It is 
possible by means of this circuit according to 
Fig 2 to predetermine a torque characteristic 
curve or a fixed value for the torque. 

65 CLAIMS 



1 A test-stand control apparatus for inves- 
tigating dynamic processes on a stationary 
engine test stand having a setting s age for a 
rotational speed setter, a throttle valve setter 
70 and/or a torque setter, comprising. 

(a) a clock generator (3) for delivering a 
clock pulse sequence; 

(b) a reducer stage which can be set by a 
plurality of tens digits to generate an address 

75 counting pulse sequence by pulse d.v.sion of 
the clock pulse sequence; 

(c) ah address counter actuated by the ad- 
dress counting pulse sequence to count off an 
address line; . 

80 (d) an address store connected to the aa- 
dress counter and comprising digital setting 
values for indicating a characterise curve in 
at least one address line; and _ 

(e) a D/A converter actuated by the values 
85 C a led up from the address store and the 

output signal of which represents the nom.nal 
signal for the rotational speed figure, the 
S e valve figure and/or the torque figure. 

2 A test-stand control apparatus accord- 
g 0 ing to Claim 1, characterized by a change-over 

stage for the address store in order to select 
different address lines. 

3 A test-stand control apparatus accord- 
ing to Claim 1 or 2, characterized by a 

95 direction-changing stage for setting the count- 
ing direction of the address counter. 

4 A test-stand control apparatus accord- 
ing to any of Claims 1 to 3. characterized in 

hit the address counting pulse sequence gen- 
100 erator comprising the clock generator and the 
settable reducer stage is present singly or 
plurally for the rotational speed control circuit, 
The throttle valve control circuit and/or the 
torque control circuit. 
105 5 A test-stand control apparatus accord- 
ing to any of Claims 1 to 4, characterized in 
Sit an initial value setting stage and a final 
value setting stage are associated with the 

D /A converter. . 

110 6 A test-stand control apparatus accord- 
ing to any of Claims 1 to 5, characterized in 
hat the nominal signal for the throttle vah/e 
setter acts upon a comparator stage ,n which 
the actual signal for the throttle valve setter is 

115 compared with the nominal value. 
1 1 5 compa^ test stand contrQ , a pp aratu s accord- 
ing to any of Claims 1 to 6, characterized in 
hit the nominal signal for the rotational 
speed value is supplied to a rotational speed 
120 regulatrng^ ^ d _ 

ing to any of Claims 1 to 4, characterized in 
that the torque control circuit comprises an 
address counting pulse sequence generator. . 
125 performance graph store a D/A converter, a 
comparator circuit and a l.m.ter stage, the 
output signal of which controls a setting am- 
plifier for the throttle valve adjustment, and 
the actual signal of the torque is fed back to 
1 30 the comparator circuit. 
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9. A test-stand control apparatus accord- 
ing to Claim 8, characterized in that a mini- 
mum value setting stage and a maximum 
value setting stage are associated with the 

5 limiter. 

10. A test-stand control apparatus accord- 
ing to Claim 9, characterized in that in each 
control circuit there is a fixed valve setting 
stage for rotational speed setting, throttle 

10 valve setting and / or torque together with a 
change-over switch. 

11. A test-stand control apparatus sub- 
stantially as herinbefore described with refer- 
ence to the accompanying drawings. 

Printed in the United Kingdom for 

Her Majesty's Stationery Office, Dd 8818935, 1985, 4235. 
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